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DETAILED ACTION 
Claim Objections 

1 . Claims 1 0 and 31 are objected to because " a second spatial and temporal characteristics include a 
second combination of complex sources " lacks proper antecedent basis [see claim 10, lines 6 and 7; and 
claim 31, lines 4 and 5]. No "first combination" was previously cited. 

Claim 10 is objected to because of the following minor informalities: 
At line 6, "send" should be -second-. 

Claim Rejections - 35 USC § 112 

2, The following is a quotation of the first paragraph of 35 U.S.C, 1 1 2: 

The specification shall contain a written description of the invention, and of the manner and process of making and using it, in 
such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

Claims 1, 10, 12, 31, and 32 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not described in 
the specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed invention: " spatial and 
temporal characteristics include a combination of complex sources " [see claims 1, 12, at lines 6 and 7; and 
32, at lines 7 and 8], " spatial and temporal characteristics include a second combination of complex 
sources" [ see claim 10, lines 6 and 7; and claim 31, lines 4 and 5]. 
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With respect to the Specification, the only place that the "combination" term appears is at 
Paragraph [0205], "distances between component activation time-courses ui (T, fi) and Uj(T, h) were 
computed for the full-complex ICA separation according to Equation (31) for all possible combinations of (i, 
fi, f2). Best-matching components were assigned for each pair of frequencies (fi, f2) using the method 
presented above, yielding one minimal mean distance D ac t(fi, f2) for every frequency pair." 

Furthermore, the "spatial and temporal characteristics" or "complex sources" described in the 
Specification appear only in Paragraphs [0008], [0010]-[0013], [0049], [0054], and [0130]. For instance, a 
method of monitoring signals by receiving a plurality of signals from a plurality of sensors is described as 
the following: 

"The received signals are then decomposed into signal components within separate frequency 
bands. This is referred to as "spectral decomposition" or "frequency decomposition." Once the signals are 
decomposed into separate frequency bands, [wherein] one frequency band is selected and the spatial and 
temporal characteristics of the signal components within that frequency band are determined . A subset of 
signal components within the selected frequency band is then isolated by performing complex ICA on the 
signal components within the selected frequency, and maximizing the differences between the subset of 
signal components and the other signals within the selected frequency band. The subset of signal 
components can then be displayed in order to monitor the signals generated by the signal source." 

With respect to the description in the application as filed, and as emphasized above, the 
description fails to support, or reasonably convey to one skilled in the relevant art the amended limitation 
"the spatial and temporal characteristics" that " include a combination of complex sources. " 
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For the at least the reasons above, the description in the application as filed, fails to support, or 
reasonably convey to one skilled in the relevant art the amended limitation " spatial and temporal 
characteristics " that Include a second combination of complex sources " in claims 1 0 and 31 . 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the United 
States before the Invention by the applicant for patent or (2) a patent granted on an application for patent by another filed in 
the United States before the invention by the applicant for patent, except that an international application filed under the 
treaty defined in section 351(a) shall have the effects for purposes of this subsection of an application filed in the United 
States only if the international application designated the United States and was published under Article 21 (2) of such treaty 
in the English language. 



Claims 1, 22-25, and 32 are rejected under 35 U.S.C. 102(e) as being anticipated by Kadambe (US 
Patent Application Publication 2003/0061035). 



Regarding claims 1, 22-25, and 32, Kadambe discloses a method of monitoring signals, 
comprising: 

receiving signals from plurality of sensors over a period of time [see Kadambe: Paragraphs 
[0021] and [0022]]; 

decomposing the signals into separate signal components within one or more frequency 
bands [see Kadambe: Paragraph [0026]]; 
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selecting a frequency band within the one or more frequency bands; [see Kadambe: 
paragraphs [0026]]; 

determining spatial and temporal characteristics of the signal components within the 
selected frequency band; wherein the spatial and temporal characteristic include a combination of 
complex sources; and isolating a subset of the signal components within the selected frequency 
band, based on the spatial and temporal characteristics of the signal components, to determine 
isolated signal components [see Kadambe: Paragraphs [0078]-[0084], and [0095]-[0097]]. 

As mentioned in Paragraphs [0021]-[0023], [0078]-[0084] f and [0095]-[0097], Kadambe discloses a 
method and a system for blind source separation of an over-complete set mixed signals , i.e. to recover 
the original source signals from the observation of the samples of the signal at each sensor without the 
prior knowledge of source signals and the mixing matrix by applying the probabilistic approaches. 
Specifically, Kadambe discloses a method and system for monitoring signals wherein mixed signals 
from a plurality of sensors are received over a period of time are decomposed into separate signal 
components within one or more frequency bands [see Kadambe: Paragraphs [0021]-[0023]]. 

Therefore, it is the Examiner's position that the above description disclosed by Kadambe meets the 
claimed "spatial and temporal characteristics include a combination of complex sources" (emphasis added). 

Regarding claim 22, Kadambe discloses the spatial and temporal characteristics of the signal 
components within the selected frequency band include a separating matrix that relates the signal 
components within the selected frequency band to the complex sources [see Kadambe: 
Paragraphs [0022]-[0030], and [0077]-[0080]]. 
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Regarding claim 23, Kadambe discloses the spatial and temporal characteristics of the signal 
components within the selected frequency band includes determining the separating matrix by 
optimizing the likelihood function that relates the separating matrix, the complex sources, and the 
signal components within the selected frequency band sources [see Kadambe: Paragraphs [0022]- 
[0030], and [0077]-[0080]]. 

Regarding claim 24, Kadambe discloses determining the spatial and temporal characteristics of the 
signal components within the selected frequency band includes constraining the mixing matrix to 
be real-valued [see Kadambe: Paragraphs [0095]-[0100]]. 

Regarding claim 25, Kadambe discloses the spatial and temporal characteristics of the signal 
components within the selected frequency band include a mixing matrix that relates the complex 
sources to the signal components within the selected frequency band [see Kadambe: Paragraphs 
[0021]-[0023]]. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 
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Claims 2, 6,7-9, 12-14, 19, 20 and 27-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kadambe (US Patent Application Publication 2003/0061035) in view of Lee et al. 
(hereinafter "Lee") (US Patent No. 6,424,960). 

Regarding claim 2, Kadambe discloses the claimed invention as set forth above with respect to 
claim 1. Kadambe does not disclose "the signals include biological signals." 

Lee et al. teaches that signal processing performed on mixed signals from plural sensors is 
beneficial for analyzing biological signals such as EEG and MRI, see col. 14, lines 4-31. 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Kadambe to include the biological signals, as taught by Lee, to monitor a person's 
brain activity transitions through a number of different cycles, such as different sleep levels [see Lee: col. 
14, lines 13-18]. 

Regarding claim 6, Kadambe discloses decomposing the signals includes determining a phase and 
a magnitude characteristic for the biological components [see Kadambe: Paragraphs [0027], and [0095]- 
[0098]]. 

Kadambe does not disclose "biological signals". 

Lee et al. teaches that signal processing performed on mixed signals from plural sensors is 
beneficial for analyzing biological signals such as EEG and MRI, see col. 14, lines 4-31. 
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It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Kadambe to include the biological signals, as taught by Lee, to monitor a person's 
brain activity transitions. through a number of different cycles, such as different sleep levels [see Lee: col. 
14, lines 13-18]. 

Regarding claim 7, Lee teaches the biological signals include at least one of electroencephalogical 
(EEG) signals and electromyographic (EMG) signals [see Lee: col. 14, lines 13-27]. 

Regarding claim 8, Lee teaches the biological signals include EEG signals, and the frequency band 
is selected from the group of consisting of: delta, theta, alpha, signal, beta and gamma bands [brain-wave 
activities have different frequency ranges such as delta, and theta] [see Lee: col. 14, lines 13-27]. 

Regarding claim 9, Lee teaches the biological signals include functional resonance imaging (fMRI) 
signals [see Lee: col. 14, lines 13-27]. 

Regarding claim 12, Kadambe discloses a system for monitoring signals, comprising: 
a plurality of sensors for receiving signals [see Kadambe: Paragraphs [0021] and [0022]]; 
a first memory configured to decompose the received plurality of signals into separate signal 
components within one or more frequency bands and select a first frequency band [see Kadambe: 
Paragraphs [0021] and [0026]]; 
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a second memory configured to determine spatial and temporal characteristics of the signal 
components in the first frequency band, wherein the spatial and temporal characteristics include a 
combination of complex sources and a third memory configured to isolate a subset of the signal 
components within the first frequency band, based on the spatial and temporal characteristics of the signal 
components, to obtain isolated signal components [see Kadambe: Paragraphs [0021]-[0026], [0078]- 
[0084]], and [0095]-[0097]]. 

As mentioned in Paragraphs [0021]-[0023], [0078]-[0084]], and [0095]-[0097], Kadambe discloses 
a method and a system for blind source separation of an over-complete set mixed signals , i.e. to 
recover the original source signals from the observation of the samples of the signal at each sensor 
without the prior knowledge of source signals and the mixing matrix by applying the probabilistic 
approaches. Specifically, Kadambe discloses a method and system for monitoring signals wherein 
mixed signals from a plurality of sensors are received over a period of time are decomposed into 
separate signal components within one or more frequency bands [see Kadambe: Paragraphs [0021]- 
[0023]]. 

Therefore, it is the Examiner's position that the above description disclosed by Kadambe meets the 
claimed "spatial and temporal characteristics include a combination of complex sources" (emphasis added). 
Kadambe does not disclose "biological signals". 

Lee et al. teaches that signal processing performed on mixed signals from plural sensors is 
beneficial for analyzing biological signals such as EEG and MRI, see col. 14, lines 4-31. 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Kadambe to include the biological signals, as taught by Lee, to monitor a person's 
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brain activity transitions through a number of different cycles, such as different sleep levels [see Lee: col. 
14, lines 13-18]. 

Regarding claim 13, Kadambe discloses a display for displaying the isolated signal components 
[see Kadambe: Figure 8]. 

Regarding claim 14, Kadambe discloses a storage for storing the signals [see Kadambe: 
Paragraphs [0021]-[0026]]. 

Regarding claim 19, Kadambe discloses that the first memory is configured to decompose the 
signals includes determining a phase and a magnitude characteristic for the biological components [see . 
Kadambe: Paragraphs [0027], and [0095]-[0098]]. 

Regarding claims 13, 14 and 19, Kadambe does not disclose "biological signals". 

Lee etal. teaches that signal processing performed on mixed signals from plural sensors is 
beneficial for analyzing biological signals such as EEG and MRI, see col. 14, lines 4-31. 

It would have been obvious to one of ordinary skill in the art at the time of Applicant's invention to 
modify the invention of Kadambe to include the biological signals, as taught by Lee, to monitor a person's 
brain activity transitions through a number of different cycles, such as different sleep levels [see Lee: col. 
14, lines 13-18]. 
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Regarding claim 20, Kadambe discloses that wherein at least two of the first memory, the second 
memory, and the third memory are included in a common memory. 

Kadambe does not explicitly disclose that different means/ memory parts are included in a common 
memory. As mentioned at Paragraphs [0021]-[0026], Kadambe discloses an apparatus comprises a data 
processing system comprises a memory is attached with the signal processor for storing data during 
operations of the signal processor and the data processing system further comprises different means for 
storing data representing the input from the sensors or data representing an estimate of the individual 
signals from the mixture of signals from signal sources, etc. 

It is the Examiner's position that the "memory attached to the signal processor" meets the claimed 
"common memory." 

Regarding claim 27, Kadambe discloses the spatial and temporal characteristics of the signal 
components within the selected frequency band include a separating matrix that relates the signal 
components within the selected frequency band to the complex sources [see Kadambe: 
, Paragraphs [0022]-[0030], and [0077]-[0080]]. 

Regarding claim 28, Kadambe discloses the spatial and temporal characteristics of the signal 
components within the selected frequency band includes determining the separating matrix by 
optimizing the likelihood function that relates the separating matrix, the complex sources, and the 
signal components within the selected frequency band sources [see Kadambe: Paragraphs [0022]- 
[0030], and [0077]-[0080]]. 
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Regarding claim 29, Kadambe discloses determining the spatial and temporal characteristics of the 
signal components within the selected frequency band includes constraining the mixing matrix to 
be real-valued [see Kadambe: Paragraphs [0095]-[0100]]. 

Regarding claim 30, Kadambe discloses the spatial and temporal characteristics of the signal 
components within the selected frequency band include a mixing matrix that relates the complex sources to 
the signal components within the selected frequency band [see Kadambe: Paragraphs [0021]-[0023]]. 



Allowable Subject Matter 

5. Claims 3-5, 10, 11, 15-18, 21, and 26 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Regarding claims 3 and 16, the combination as claimed wherein "determining a location of a signal 
components include biological signal components" is not disclosed, suggested, or rendered 
obvious by the prior art of record. 

Regarding claims 4 and 15, the combination as claimed wherein "the isolated subset of the signal 
components includes biological signal components and isolating the subset of the biological signal 
components includes maximizing differences between the subset of the biological signal 
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components and other biological signal components within the selected frequency band" is not 
disclosed, suggested, or rendered obvious by the prior art of record. 

Regarding claims 5 and 17, the combination as claimed wherein "determining the spatial and 
temporal characteristics of the biological signal component includes identifying a first biological 
signal component of the biological signal components, calculating a strength of the first biological 
signal component at a first time, and thereafter measuring the strength of said first biological signal 
component at a later time" is not disclosed, suggested, or rendered obvious by the prior art of 
record. 

Regarding claims 10 and 31, the combination as claimed wherein "the selected frequency band is 
a first selected frequency band, the one or more frequency bands further include a second selected 
frequency band and the method further comprises: determining spatial and temporal characteristics 
of the signal components within the second selected frequency band wherein the spatial and 
temporal characteristics include a second combination of complex sources; isolating a subset of 
the signal component within the second selected frequency band, and based on the spatial and 
temporal characteristics of the signal component to determine isolated signal component: and 
matching at least some of the isolated signal components in the first selected frequency band with 
at least some of the isolated signal components in second selected frequency band" is not 
disclosed, suggested, or rendered obvious by the prior art of record. 
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Regarding claim 11, the combination as claimed wherein "determining spatial and temporal 
characteristics of the signal components includes identifying a convolutive mixing model for signal 
components" is not disclosed, suggested or rendered obvious by the prior art of record. 

Regarding claims 21 and 26, the combination as claimed wherein "at least one of the complex 
sources includes a complex-valued random variable having a circularly symmetric probability 
distribution" is not disclosed, suggested or rendered obvious by the prior art of record. 

Response to Arguments 

6. Applicant's arguments, see Remarks at page 1 with respect to the Objections to Oath/Declaration 
have been fully considered and are persuasive. The Objections to the Oath/Declaration have been 
withdrawn. 

• Applicant's arguments, see Remarks at page 2, lines 12-17, filed 01 February 2006, with respect to 
claims 1,10, and 12, as amended , have been fully considered but are not persuasive. 

As mentioned in Paragraphs [0021]-[0023], [0078]-[0084]], and [0095]-[0097], Kadambe discloses 
a method and a system for blind source separation of an over-complete set mixed signals , i.e. to 
recover the original source signals from the observation of the samples of the signal at each sensor 
without the prior knowledge of source" signals and the mixing matrix by applying the probabilistic 
approaches. Specifically, Kadambe discloses a method and system for monitoring signals wherein 
mixed signals from a plurality of sensors are received over a period of time are decomposed into 
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separate signal components within one or more frequency bands [see Kadambe: Paragraphs [0021]- 
[0023]]. 

Therefore, it is the Examiner's position that the above description disclosed by Kadambe meets the 
claimed "spatial and temporal characteristics include a combination of complex sources" (emphasis added). 

• Applicant's arguments, see Remarks at page 2, lines 18-24 and at page 3, lines 1-4, with respect to the 
rejections of claims 4-6 and 1 1 have been fully considered and are persuasive. 

• Applicant's arguments, see Remarks at page 2, lines 18-24 and at page 3, lines 1-4, with respect to the 
rejections of claim 12 have been fully considered but are not persuasive. 

Regarding the Office Action made 02 August 2005 (hereinafter "Action"), the limitations as 
disclosed in independent claim 12 were already rejected in independent claim 1. For instance, 
"decomposing the signals into separate signal components within one or more frequency bands" (see 
Action, at page 4, rejection of claim 1, lines 5 and 6), except for the limitation "biological signals" which is 
rejected under 35 USC § 103 (a) in view of Lee (US Patent No. 6,424,960). 

• Applicant's arguments, see Remarks at page 2, lines 18-24 and at page 3, lines 1-4, with respect to the 
rejections of claim 13-20, have been fully considered and are persuasive. The rejections of claims 1 3- 
20 have been revised to clearly point out the Examiner's position as provided above. 



Application/Control Number: 10/816,568 Page 16 

Art Unit: 2857 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth 
in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from the 
mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date of this 
final action and the advisory action is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will expire on the date the advisory action is mailed, 
and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory 
action. In no event, however, will the statutory period for reply expire later than SIX MONTHS from the 
mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Phuong Huynh whose telephone number is 571-272-2718. The examiner can normally be 
reached on M-F: 8:30 AM - 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Marc . 
Hoff can be reached on 571-272-2216. The fax phone number for the organization where this application 
or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). 
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